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DEVICE FOR CONTROLLING A SETUP/HOLD TIME CONTROL DEVIGEQg 
AN INPUT SIGNAL 
5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[Ogoi] The present invention generally relates to a device for 

controlling a s e t up / ho 1 d t i me eett&el d e vio eof an inp ut signal , 

and more specifically, to a technique to control the 
10 setup/hold time of various control signals applied from an 
input buffer by a software op e ration com mand w 1 1 ^ physically 
changing the control device. 

2. Description of the Prior Art 

15 i ,Q,0Q„21, Fiq. 1 is a circuit diagram illustrating a conventional 

devic g for c ont roll i ng s et up / ho Id time control — dcv i ceof 

input sig nal . 

IQQQ31 The convent ional dey ice for co nt rolli ng a _ s et up / hold 
t lme een-fe-re-l--de-v-fi-e an inPHL..„g. 1C|nal comprises inverters 
20 IV1-IV4 for performing a driver function, MOS capacitors 
C1-C4 for performing a signal delay function, metal option 
unit 2 and 3, and a latch 4. 

10004] Here, the inverters IV1 and IV2 out put o output signals 
by driving an address, a command signal or input data 

25 applied from an input buffer 1. The inverter IV3 outputs a 
signal by driving an output signal of the metal option unit 
2. The inverter IV4 drives an output signal of the metal 
option unit 3 to provide a global bus line control signal 
GB_BL to the latch 4. 

30 100.Q5.,l....The metal option units 2 and 3 comprising metal option 
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switches M01-M04 selectively control the MOS capacitors 
C1-C4 to control ee^/he^ setup/hold time of the global bus 
line control signal GB_BL. 

[0006] The MOS capacitors CI and C2 are select ivcl selectivelv 

5 connected to an output terminal of the inverter IV2 by the 
metal option switches MOl and M02 . The MOS capacitors C3 
and C4 are selectively connected to an output terminal of 
the inverter IV3 by the metal option switches M03 and M04 . 
10007] The latch 4 latches the global bus line control signal 

10 GB_BL in aynchron i g at io n wi th syn^ronous^ to a clock signal 
CLK to output the latched signal into a global bus line 
(not shown) . Here, in order that the global bus line 
control signal GB_BL inputted into the latch 4 may be 
valid, the global bus line control signal GB_BL should be 

15 transmitted into the latch earlier than the clock signal 
CLK by a predetermined time (setup time) . When the latch 4 
performs a latch operation in syM*Heeai*afei^ 
w-i-rA synchronous,, to the clock signal, a state of the global 
bus line control signal GB_BL should be maintained for a 

20 predetermined time (hold time) . 

{0 00 81 Here , i- fe ie mee-fe the ideal condition is that the clock 

signal CLK is enabled after the setup time of the global 
bus line control signal _GBJ3L has passed , and the state of 
the global bus line control signal GB_BL for the hold time 

25 has been maintained . 

[Q0091 However, it is difficult to satisfy the above ideal 
condition because signals inputted exter na l l y from outside 
of an actual chip through the input buffer 1 are influenced 
by length of an internal transmission line, various noises, 

30 capacitance or resistance.., and so forth. 

IQQJLQL Ac cordingly, the convent ional devi ce . for .controlling a 
s e t up / feeieho 1 d time eeRrt-^ o 1. dev-jreeof ......an inp ut s i gngl i s 
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designed to control the setup/hold time of the global bus 
line control signal GB_BL by selectively connecting signal 
delay devices such as the MOS capacitors C1-C 4 for delaying 
.signa ls t o th e driver o IV1-IV 4 . 
5 [001 11 In other words, the metal option switches M01-M04 
HeediH-g;regu,i,r i ng physical apparatus are used to regulate 
the setup/hold time of the global bus line control signal 
GB_JBL . As a result, since variations in circuits of metal 

layers et&e — r cqu ire d ne ed t o be phy s i ca 1 ly_ changed to 

10 regulate the setup/hold time, the conventional device has a 

problem of phy 9 i c a 1 1 yconsu^ a long time and §Miigh cost 

eeB^ump^ieft . 

SUMMARY OF THE INVENTION 

15 In order — to overcom e — the ab o v e- d c ocr ibe d p r o blem, — fe-he [00l21 
The present invention has — an — ob j e e^is, directed to 
g^^e-vi-^e— a— o c t ut>/ hold — y^ ic control — device — fc-e — a ppropriately 

eontroi a device fo r^ con trolling a _setu p /hoJLd^ time of _an 

input sig nal tha t c ontrols a set up /hold time of various 

20 control signals applied to a global bus line by controlling 
s-et up /hold — fe-ime — of v arious — si gn al-s — applied — f-ro m an — input 
buffer according to a decoded test mode control signal. 

IQQiil There i s provi ded a device for_ c o^rxpll ^ing a 

s e t up / he^ho 1 d. time eontrol — appa^a^g-of an input sig na l , 

25 comprising: a driver for outputting a global bus line 
control signal by dr4rv4rB^amp 1 if y i ng an output signal e#f rom 
an input buffer^ a signal delay unit for delaying the 
global bus line control signal oelect i v cl y signal selectively 
connected to the driver^ a decoding unit for outputting a 

30 test mode delay signal by decoding a test control signal 
for determining to control setup/hold time corresponding to 
the global bus line control signal, a test mode entry 



3 



signal, and a test mode eaet exit signal^ and a delay 
control unit for controlling the s e t up / kei- de hql _d time of 
the global bus line control signal by selectively 
connecting the signal delay unit to the driver according to 
5 a state of the test mode delay signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10014] Fig. 1 is a circuit diagram illustrating a conventional 
device^ f o r cont roll in g . jl^s e t up / ho 1 d t ime con t r o 1 dc vi o o of 

1 0 an in put si gna .1 ..... . 

[0015] Fig. 2 is a circuit diagram illustrating a device for 

controlling a_ setup/hold time oontrel — dcvicc o f an input 

signal according to an embp he present invention. 

1001.61 Fig. 3 is a circuit diagram illustrating a decoding 

15 unit according to an embodiment of the present invention. 
10017] Fig. 4 is afi — epeaeafciiiga timing diagram illustrating 

operation of a device for controlling a setup/hold time 

eeftfege3r---4evjre eof an input signal according to an embodiment 
of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

1,00,111 The present invention will be described in detail 
referring to the accompanying drawings. 

1M1S1 Fig. 2 is a circuit diagram illustrating a .device for 



signal according to an et nbo^i^ e nt j& jLthe present invention. 

\QQ2Ql Referring to Fig. 2, the dev ice for c on t ro 1 1 ing a 

setup/hold time eeafe^el — dev iee of an input signal of the 
present invention comprises a driver 20, signal delay units 
30 30 and 40, delay control units 50 and 60, and a latch 70. 

[00211 The driver 20 comprises inverters IV5-IV8 for 
outputting a global bus line control signal GB_BL into a 
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25 controlling a setup/hold time 
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latch 7 0 by driving an address-^p^vied--#feeffi a*M^p»t--btt##eaF 

iOr-jL a command signal or input data- applied froip an., input 
buffer . 10 . Here, the inverters IV5 and IV6 output signals 
by driving an output signal of the input buffer 10. The 
5 inverter IV7 outputs a signal by driving an output signal 
of the delay control unit 50. The inverter IV8 drives an 
output signal of the delay control unit 60 to provide the 
global bus line control signal GB_BL to the latch 70. 
[0022] The signal delay unit 30 comprises MOS capacitors C5 

10 and C6 selectively connected to an output terminal of the 

inverter IV6 c ontrol led by the delay control unit 50. The 

signal delay unit 40 comprises MOS capacitors C7 and C8 
selectively connected to an output terminal of the inverter 
IV7 controlled by the delay control unit 60. 

15 100231 The delay control unit 50 comprising an inverter IV9 
and transmission gates Tl and T2 selectively 
eont re^rs connect s MOS capacitors C5 and C6 to control the 
setup/hold time of the global bus line control signal GB BL 
provided to the latch 70. The inverter IV9 inverts a test 

20 mode delay signal TM_DLY<0>. The transmission gates Tl and 
T2 selectively connects the MOS capacitors C5 and C6 to the 
output terminal of the inverter IV6 according to a state of 
the test mode delay signal TM_DLY<0>. 

IJIQ241_Here, the transmission gates Tl and T2 receive the test 
25 mode delay signal TM_DLY<0> through a NMOS gate, and the 

in v ar tc d invers ion jpf_ the test mode delay signal TM_DLY<0> 

by the inverter IV9 through a PMOS gate. 

[00251 The delay control unit 60 comprising an inverter IV10 
and transmission gates T3 and T4 selectively 
30 control a co nnec ts MOS capacitors C7 and C8 to control the 

setup/hold time of the global bus line control signal GBJBL 

provided to the latch 70. The inverter IV10 inverts a test 
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mode delay signal TM_DLY<1>. The transmission gates T3 and 
T4 selectively connects the MOS capacitors C7 and C8 to the 
output terminal of the inverter IV7 according to a state of 
the test mode delay signal TM_DLY<1> . 
5 [0026] Here, the transmission gates T3 and T4 receive the test 
mode delay signal TM_DLY<$> thr ou gh a NMOS gat o, — ferhe — t o st 
made d e lay signal TM_DL Y < 1> through a PMOS gate, and the 
invQrtcd i nyers iori of the test mode delay signal TM_DLY<1> 
by the inverter IV10 through a NMOS gate. 
10 10027] The latch 70 latches the global bus line control signal 

GB_BL in oynchronizat ion with synchrqnous to a clock signal 

CLK to output the latched signal into a global bus line 
(not shown) . 

LQQ2S1.- Fiq . 3 is a circuit diagram illustrating a decoding 
15 unit for c on t r a il i ng ge ne r a t i ng the test mode delay signal 
TM_DLY<0> of Fig. 2. 

100291 The decoding unit comprises a logic unit 80 and latches 
90 and 100. The logic unit 80 logically operates a test 
control signal TCS and a test mode entry signal TM__EP. The 

20 latches 90 and 100 latches— an output s-j-g-na-l si gnals of the 
logic unit 80 and an test mode e^ dexit signal TM_EXP to 
output a test mode delay B-irgf^l-signals TM_DLY<1 : 0> . 
[00301 Here, the logic unit 80 comprises an inverter IV11 and 
NAND gates ND1 and ND2 . The inverter IV11 inverts a test 

25 control signal TCS . The NAND gate ND1 NANDs a— the test 
control signal TCS and the test mode entry signal TM_EP. 
The NAND gate ND2 NANDs the test mode entry signal TM_EP 
and an output signal of the inverter IV11. 

I QQlll The latch 90 comprises two cross -coupled N AND gates ND3 

30 and ND4 for fee ding b ack oach w ith an output signal a oof a 

NAND^ gate . fed .b^ck to an input oignal eaoh of the other N^D 

gate . A NAND gate ND3 NANDs an output signal of the NAND 
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gate ND1 and an output signal of the NAND gate ND4 to 
output the test mode delay signal TM_DLY<0>. The NAND gate 
ND4 NANDs the test mode eed exit signal TM__EXP and an output 
signal of the NAND gate ND3 . 
5 [0032] The latch 100 comprises two cross-coupled NAND gates 

ND5 and ND6 -for feedi n g back cachwith an output sig n al as of 

a NAND gate fed back to an i npu t s- ign al — cachof the other 

NAND. gate. The NAND gate ND5 NANDs an output signal of the 

NAND gate ND2 and an output signal of the NAND gate ND6 to 
10 output the test mode delay signal TM_DLY<1>. The NAND gate 
ND6 NANDs the test mode en^fxi£ signal TM_EXP and an output 
signal of the NAND gate ND5 . 

IQ 033 1„The operation process egf t he _ _de i v i c e^ f o r „co n t ^lli ng 

setup/hold time eentrol d eviccpf inp ut .signal is described 

15 referring to Fig. 4. 

I0Q34I In a — case of a normal operation mode, the test mode 

delay s-3r€p*a4- s igna 1 s TM_DLY<1:0> be eomes a re ma i n t a i n e d at a 
low state. When the test mode delay signal TM_DLY<0> is at 
a low state, the transmission gates Tl and T2 are all 

20 turned off, and outputs of the MOS capacitors C5 and C6 do 
not affect an output terminal of the inverter IV6 . When 
the test mode delay signal TM_DLY<1> is at a low sate, the 
transmission gates T3 and T4 are turned on, and an output 
terminal of the inverter IV7 is connected to the MOS 

25 capacitors C7 and C8 . AS a result, an output signal of the 
inverter IV7 is delayed by the MOS capacitors C7 and C8, 
and the global bus line control signal GB_BL is delayed. 
[00351 In order to delay the setup/hold time of the global 
mode delay signal GB_BL in a test mode state, the decoding 

30 unit is controlled te — have for the test mode delay signal 

TM_DLY<0> to be at a high level. On the other hand, in 

order to advance the setup/hold time of the global bus line 
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control signal GB_BL, the delay unit is controlled -fee 
faa-v efor the test mode delay signal TM_DLY<1> to be at a 
high level . 

[0036] When the test control signal TCS is at a high level, in 
5 order to delay the setup/hold time of the global bus line 
control signal GB_BL, the test mode entry signal TM__EP is 
enabled to a high level . 

[0 0 1Z]_When the test mode entry signal TM_EP is enabled to the 
high level, the NAND gate......^ of the logic unit 80 outputs 

10 a low signal, and the NAND gate ND2 outputs a high signal. 
Then, the latch 90 outputs the test mode delay signal 
TM_DLY<0> at the high level, and the latch 100 outputs the 
test mode delay signal TM__DLY<1> at the low level. 
1QMS1- Thereaf t er , when the test mode delay signal TM_DLY<0> 

15 becomes a t the high l e v e l , the transmission gates Tl and T2 
of the delay control unit 50 are all turned on, and an 
output signal of the inverter IV6 is delayed by the MPS 
capacitors C5 and C6. When the test mode delay signal 
TM_DLY<1> becomes at the low level, the transmission gates 

20 T3 and T4 of the delay control unit 60 are all turned on, 
and an output signal of the inverter IV10 is delayed by the 
MOS capacitors C7 and C8 . 

[0039J Next , when a test mode eBdexit signal /TM_E^PfeE2C ; | is 
generated, the test mode delay signal TM_DLY<0> is disabled 

25 to the low level, and maintained at a normal state. 

[00401 As a result, when the test control signal TCS is at the 
high level, the test mode delay signal TM_DLY<0> becomes—art- 
^he high level to delay the setup/hold time of the global 
bus line control signal GB_BL. 

30 IQMlLOn the other hand, when the test control signal TCS is- 
at ^e becornes low level , the test mode entry signal TM_EP 
is enabled to the high level to advance the setup/hold time 
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of the global bus line control signal . jGBBL . 
r00421 W hen the test mode entry signal TM_EP is enabled to the 
high level, the NAND gate ND1 of the logic unit 80 outputs 
a high signal, and the NAND gate ND2 outputs a low signal. 
5 Then, the latch 90 outputs the test mode delay signal 
TM_DLY<0> at the low level, and the latch 100 outputs the 
test mode delay signal TM_DLY<1> at the high level. 
[0043J_Next , when the test mode delay signal TM_DLY<0> becomes 
at the low level , the transmission gates Tl and T2 of the 

10 delay control unit 50 are all turned off, and output signal 
of the inverter IV6 is not delayed. When the test mode 
delay signal TM_DLY<1> becomes a£ — fc&e — high — lcve3r, the 
transmission gates T3 and T4 of the delay control unit 60 
are all turned off, and an output signal of the inverter 

15 IV7 is not delayed. 

1QQ.4.4.1 The r e a f t e r , when the test mode ea dexit signal 

/TM__BXPbEXP is generated, the test mode delay signal 
TM_DLY<1> is disabled to the low level, and maintained at a 
normal state. 

20 f0045l A ccordingly, when the test control signal TCS is at the 
low level, the test mode delay signal TM_DLY<1> becomes—a^ 
•fcfee high level to advance the setup/ holdc hold time of the 
global bus line control signal GB_BL. 

[00461 A s discussed earlier, a setup/hold time control signal 
25 of the present invention can optimize the setup/hold time 

with at a small cost by changing the setup/hold time of 

control signals outputted from an input buffer by ooftwa^e 
operation commando with e ut any physical variation in metal 
layer s wi thou t £h^ical.ly changing the control devic e . 
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